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BEST AVAILABLE COPv 



1 

Tat N££iJ&JS*>e>tfa#«£S&Kffi«, d©«8l 
«BBKBB®£BfcB£3ttfc£RBSBm *<fc 
C OBBBSBftBICB UTl>«&i*BBIC.): 0 m& 

[b$B2] aw*«o-*H±ic. -tn-enicBB 
&*B**jRBBfc*WT. 

mebbbbb^i*. bbbwbb«>-sb±k««*& 

^fcgB&SEiBi. C®BB*B£BeB®£ffil:B& 
Slt&BBBBBftB. *5«fctf;i©&KI®ffi6t«f;:1$ 
l/TW*a*BBlCJ:DBBS*U *»:?BBBBh9> 

* c &*BB&r «bbb»bb. 
[bboababb] 

[0 0 0 1] [%M©BW] 
CO 0 0 2] 

[BB±©«B*HW *BHttBB£*BB~ff!). r 
ff-f^h U y JrxSoBBBBttBKBrt. 
tO 0 0 3] 

[ft*©ftfl5] ifi¥. #&St->'J3> (a-Si) Bftttfr) 
&»Bh5>i>X* (TFT) £X-f y^i^iLT 
ttttfc7*x*:/Vhyy*Xffl*a30R*« (LCD) 

#5a-SiKSfflV>T TFT7'W£BJ«-rsi:iK:J:9, 
BBB. BBB#:aftfifc/t**5r>f:*:/l'-f 
(75v MrVt^a/') S*BTS*i>rBtt**** 

[0 0 0 4] B13ttCOB®BAB7BBlC 
*t?«£fiBBft¥BraB£&C!>HBa>BBBB£* 
l/fct>©T»-5*t. iiKfCTRLiti'SlC. TFT <nf-Y 
ty-*IBI©»BBB (Cgs ) ©*5/^U>^K<fcD, 

tto«ft«»»±r*J:i39>6. £©Pi3&«fl:©gfl;£8] 
^SfcfeC. BfiB (Lc) kbbkbbbb (Cs) MR 
1*6*1*. BlSfcfcHT, ltiTHUXKH. 2»t- 
*EBTN6*. 

[0 0 0 5] BB. £©£5fcB#[II?&£*Plf£-t 

%m&mw}m*mftm&mm\t> &&x.obi4icbbb 

©-#©®±t;:, 7FWXE*81 ^©^Fl^ESll 
tc»^$nfcy-h«ffi»la. *i«ktftf«£*Sllb. d 
ttSSftBf *IS&K4, C®BBB4«H/r* f -h 
BBBla±fc»BSnfcTPT ©¥3I#»BI5£:, -top 



(2) ftW¥7-l 8 1 5 1 4 

2 

mzMfctstlfr H W >«ffi2ai5«i:tfV-X««2b. B 
BB4**N,TBB*BBlb±lC, COBBBBBlbi: 
BB£ft£»B?«J:9lcBf*&*i&3&i<BB6. JgiS 
B4 ±IC7 F PXEB 1 fcBSaaWft *9fc»BS*l 
fc7"-£EB2&*ABUfcB&&ft?T*D. TFT © 
H W >ftffi2ati:r-*E« 2 fc«B*n. V-XBS 

2v<mvmm 6 cffiBsnrtis. 

[0 0 0 6] fc*s, BBBBKB&f. S«£*«lbte 

10 0, BB*BBlb0BB«'?e«£t**£<l/&v>&fr> 

[0 0 0 7] C©«fc5fc«j£©ffiiiB»jffl¥i*ft: 
SSS®T«. ES9/t^->©SLn{CJ;05 ; -^Eig2 

BB6±£J:tf%CB£bfcBBB4 (KT> S8l©» 
BBtBtO ±£, BwBB6ty-XBB2bt©«B 
«fl > «RV»T»2»BBR7-CBBU ^tll:<t^T± 
IB Lfc«k 5 &&KR&©f8£&telk-f 3 51 ttfitsm^tix 

20 US. 

[0 0 0 8] L«»Ua3j«6. BBBBTttBBBBBtf 
Bl©»BK4*«fc^2©»SB7©2@C^Sn 
SCtlcft-Sfc*. ^c©*5«:BB««»-5. T&fcS, 
S«i©ifSBK7« CVDffifeL<tt^7XT CVDjfcfcJ: 
D»B**i*««» £©«©gBtt<ffitea<.tSV>fc«>. CVD 

2iaBBr*!itj4Bifi3xhefta*. 

[0 0 0 9] Sfc, y-b«S«la£¥»fl:SBS5W© 
BBBB*BiEK:-r«fc»fctt, B 1 0BBB4 ©KJ? 
*B< C0fettC£**BB6&Btt*S 
50 BlbtOWrJ's-h3W8fel/B<a*. 

[0 0 10] 

[BW)0*B»LJ:5fc-r*Bfi] £©<fc5ft 
BBfcfc^T. g«£S©M C. tt*&BK©it8i§m4S£ 
£. . JBU¥£d . «B©ffiB&S t-rst, 

Ca =60 £. /d XS 

TftSS. £©fc**i*fc£a£8SfcJ&t;:tt. £. , 
S d &/jNS<K3£-r-5tt*tB*LH. b*> 

L. e i tt«JBf(r<fcDtfc*0. &&X.M: SI0. ®B& 
4, SiK. ©$£7T*SV>BtttV>jSLfcK, d 
40 ttB&BE. 'J-*BB. K>*-*BBoBBJ:D<h 
3<T«z:£<bBB;0SB0. Sttfflpsts£±tfSfc«>l;: 

j»»Ban*. L*»b, t?ieBio$©ii^tt, am©,* 

*KffV>MS««iLTW*. «a$Bfil C 

, tt, r-^©#fra*I^»C» AVd= C,./ ( Clc+ c 

. + Ctc) xvg©«ra$Ta*%i;.5fca 1 g.gT&.5„ 

Jft. Vg© 1 X«TT»3££# J g*T**. 3«©FET 
•CC.~0.lpF, Cc~0.2pF -C*Sfc«i). C. «100C 
50 ..MOpPj&B-C**. BBBtt (r= C. R) tLX 
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• 9 



(3) 

3 

«. 7*)Vh-&'J>tl<-T%1t1b\Z7V-k.9't A©5 
fg, 5 X33 ms *li£JST. ^COfc* C. ©lltfifiilC^ 
l/THfctt. C, R ^5 X33 ms tf<&gT<&5<. 
[0 0 11] C. R = e o £. /d XS • d/S 

p = £o £ ( • pTfeSfc*, 

e, p§1.9 X10 12 

£©£» Si0 2 (e, = 4) T?tep^4.7 X10 
"Qcm. SiN (e. =7) Tiip^2.7 X10"Qcm. Ta 
0 (£. =30) T?tipS6.2 X10 10 QcmT*S. t-J&> 
U *MiCtt R« Re . tTFT ©off ( R.m ) £© 10 

tfTaO "Cttp^l.2 X10"QciD4:fc£. l^U TaO 7? 
ttp*t3xi0' Qcmfr£ 5X10 10 Qci-r»-DT;i©<g# 

JfcJ&Ctt, JtS§«$e. gt/i$p©*1*l^ 

[0012] BHisa^^-xoancks^ 
ey^xvcvD ^K^TBfy3ffii»KS2jB*8ib^^n 

[0 0 13] *%mt£0£5U&\Ztt98 ! VXtf.-2nfc 

[0 0 14] [58W©*lfi£] 
[0 0 15] 

±m±\z, j tnztuzmW)%<DmmY' ; 7>i?x9$>.kzf 

*mfrma&is.z&®VT&z>mik&7F;mmiz&^x> 
$mwm®m%?\& mmmmmwi<o-±m±\zmm 

®&&mmmv>&mzB&t<nrz&miBimm{tm, £<fc 40 

[0 0 16] *^^(Z*HTTat N*-&tJ&JRiLT 
tt, Ta, Al, Mo-Ta . W-Ta, Nb-Ta > Al-W-Ta . Al-Nb- 
Ta, Ti-W-Ta . Ti-Nb-Ta. Zr-W-Ta . Zr-Nb-Tafc<if©& 
Ml? N££tJ&©^cMltf£©«fc3fct>©T&oTfcJ: 

[0 0 17] 

wm *f6mzmz&mmmiWR<Ditmnm\*, ft 

*ffll^nTi§?fc CVIW»^7X-7 CVDCfcS SiO. 50 



®0I¥7- 1 8 15 14 

SiN, ^©ttgfU^lfc^TAS^fca. IKIllg 
©®«H&/h^<-r5Ct*iTc*. BJCl3!£±tf •&;:<>:# 
TITS. •6fc*teJtR18*,*, ft*© SiO. BIj&*4 , S 

in, mm x&^>o\zmlx. &mwmm{tmxit. & 

A10. K«8 . TaO. B3«30, Ta-N-0&«10~3 

0. no. mm. zro. mm t^vitiutvm* 
[0018] teffifcfcgB-cBwrcss&JWB 

^7XV CVD«ttJt«[fcJ:D»rt*n*fc*. HUtt? 

fc<fc5if>*-;i/©?i^a*igttsftfcv>©jcftu 

[0 0 19] 

mum bit, *fmomMfemtJBfrvrR«rr 
•5. 

[0 0 2 0] 01 tt*»Mlc*>*>«-s(dBWr*v»Tffl 
VifcJSSB«iffl*iS»SH*«©5i5«)S*^-r»f®H 

tR©-±ffi±(C. ^MIB»»»&tAfiTao.B No. a fc 

«kDy-h«««iia . wm^mmiib ss&ujvvt, 

»fc»8fci:*.« Ta-N-0 «TlHianTV»*. 
[0 0 2 1] $&, *tt«ftttllb ±©&JBI&ffiB&« 
18®±fctt. *^ffi#«ifci:A«iTO CJ:0^ttS 
16*»»*Sn. *6»cr©^«ffil6±*3J:OCy-h« 

a«iiB ±*». mmuttMi sio. ss-rsa^nr 

fl(JE^«Kl4S^LTy-h«ffi8llla 
±iC. fctA«a-SiSgl5a . n* a-Siffi|15b *m\ZW& 

l> 9-*>*jwtm d* t-si«*»*LT«i)Sanfc¥ 
**»aRi5*t»*sn. -e©M«aes±t'. fct^tjMo/A 

1 »C± D HK >«Sl2a *«tZ/y-X«ffil2b WMffc 
[0 0 2 2] *LT, -3?©HW>««12a tt, ^ 

Ri4±fc»rtsnfc7*-^i»i2K:««a*i. «j*©v 
-x«ffii2b \t$tnmmu±ommu\z9iSLVftxji' 
-*-;n9*^UT«*«ai6K8wanT<r>*. 

[0 0 2 3] il©«fc5fc«ldc«n&*fiB»ffl¥*ff8 
RSStftt, &«IS«iSffclS!©ifcSi1S¥a*. fct^tfTa 
N0STttl0~30, TaO. «T?30t. SiO, 8I©4 ^ SiN 
. Bl©7 (Cjt^T*#V»fc», »ffl«*»llb ©SUS 
M^i> ( TaO, &©»■& SIO.KKJt^TBKl/7 gft, 
(Tao.e N 0. j ) , Or Bt©»£« SiO, KJCjt^TS 
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(4) 

5 

[0 0 2 4] HCT. WbWmitmtLT. fflSTaKOK© 
ttfrDKTaO, KSfflV^dtfenJie-eabS^. £©* 

\mm<k&m<D<ti8ini£$:2Qo v a«ic±»f 

S. LtzffliT. TaO. B©B?#«£TaN0&© 2<gtft 

ftD. y-^BOBBtfBfeb^fcSfcEOiiJBtta* 

[0 0 2 5] EH2ttWBTaIWBIfr3V»T. S£t*s©iffi£ 
*J:WM«E©flC#tt*jRUft'b©T**. f&Bftffi JO 

2X10-' A/cm J filT (StfE^-Ctt 1.2T?10 l, Qcnfil 
±) T»-5d,t^£«S'r»-5 (fcfcb^cofllttTFT <D± 
S3, 7l^A^»8ft£lc±9£'>&fl;-f.2>) . 02 
*6»*>*J:'5fc. Tat Nft 1 XSsJUU&TaNO. K©« 
ofi. fcBW£*«100V Tfc 'J -*««£©&#£$£ L 
"0>*©lC*fU NjJ«BiA/£BBlOS*lTV»&V» TaO, 
R©«£tt. fcj£BflE*<150 V Tfc'J--2««E©*#ft 
SSSUftK Lt*«oT, TaNOi T&fitBftffi^Xf SB 

«si&K©J3ssis<-r^-5©-e> Benares* a? 

*W**Ba«3*£fc*nrai&.5. ft*. TaO, M 

©B£, Ta©x/xy^*#, mmu^nmz^x^ 

[0 0 2 6] £&, 03tC^-r<fc^lC> NbTaN , STB 
RiU COTBBifcTaftX/ty^L-TJJBtLTB 
BSn*TaB*». ffi$i^©*2V>0-Ta *»6«tfW©/h 
3V>a-Ta fcgftLfcB^©BBM:&&8!Bt©Hfffttt 
bfct>©TS5. £ ©<fc 5 KTa/NbTaN . Bigft-fSir 
iCiO, E«©ffi&tMb«H« Se 30 

4ftNb, Ta f No. a , 05te (Tao.esNbo.i6) , N, ) 
TSCifcJ:?). TaN > ©B^&nWcBUNfcKO'J 
-*BB>»»»il>r*«to*jftl/fc , b©-C*D, 06(a) 
*<£tf(b) «NbTaN . ftTBBfcU d©TBK±{CTa 
ft»BLfcB£fc*^TTBB©Bl*Jtfc±Bfc»*U 
fcTaBBtt*©Hftft*U d©*^; (BBft) fc*r> 
TTaB©ffi&£x{b£fi£U®5. ^SO, B"JENb©-S&fc 
fc«fcoT. J:t)il>fcH NWgSflDS (10 atm % &TF) "C 
t>Ta©fl|fi0tfl;£j§j£b#3©-e. TB©&«i:LT. 40 
BfiB{tK©y-?BB#«kO/h3t>Ta-Nb-N-0 St. Ta 
-Mo-N Ta-W-N£<feB?ft<!fftffiffll,®-5o ft*. 

<fc#£i!t&f N©«fi. BBfcfHc.fcoT'bftfc***. 
5~45 ati % ©feHt?J&n«J:<. *fcNb,Mo, W©1 
*> NOftfciDSft***, 50 atm X *T©«Hft5* 

[0 0 2 7] *{C±SfS®BS6ffl¥*frKHSSfflKiS 

[0 0 2 8] 7 XSfiilC. X 

n«y^U>yttT?^«E«tt». fc£*«Ta-Nft 300mi 50 



8&S¥7- 1 8 15 14 

6 

BSlla . BBBftSUb *J:tf7FI/XB»llft»J* 
[0 0 2 9] ^XVK+TlOOVS-eO.SmA/ciQ 2 

•eB«««fl:u «t>Tioome«£BiftUT, ±E& 

Ei»©^®!r^JSBIffiBSftKl8, &t^.tffP^200 nm© 
TaNOK£Bj£«-«. 
[0 0 3 0] l-J^T, SBBBBllb ±©&Hffi«B 

tflTO ££3 lOOm&Ml/. /I^-X^m I?f> 
yUTS^«ffil6*»dcf*. £©&. tztX.\i77X 
VCVD K«fcO»S 300nmga© SiO, RSJgdcU. C© 
SiO. K©0fffl«BfCX^-*-)U9*, jfciAtfx-/ 

[0 0 3 1] C©J:SKUT»«U&16I*BI14±C. S 

300nm©a-SiBgl5a . J¥$50nm©n+a-SiKl5b 
*&fc*tf:/5XVCTD fc±OJBCa»»«l/Ta-Si© 

a«»j«ufc«, rne.©±tc eatm. &t*.«Mo 

iAl£X/1y*U>f&fc«kORJP 1/ia BBlC&R 

a. V-X««12b , x-*E»l2S»jfrr*. L*>* 
?-*>*;M8©ttta-SlRl5b £Xs/3 1 >^-r5;r <t 
K*0, ±EBi§©«ftR»ffl¥*#8B*«a<SSJ*'r 
5. 

[0 0 3 2] ft*. H 7 tt±ERBB»iB¥B#RR£ 
«©«J«K*V>T, SWSS13, fct^«^f5XS«± 
fc. E»fiRSrffiT31tSfc©lC. Al 11 ' SrX/ty* 
'J>^lc«fcr)(SMb. Ta. *i 

V TaN, ft^SSBU. KT±Ejdfi«I©«^tra«fI 
UTBBUfcBrtB-C**. C©#MiB*CttA.©ftt>D 
Cu,Au,Ptfti:£fflUTfeJ;<. TaN, R£S« 
^®(C^LTAl*T»B»fi:l,T2^bT'fci^. 

[0 0 3 3] B8(i*%BCB«3&icB©%KB©B 

SS^JTtt, 7HUXBB©B«tT»!f*&», fct^tf 
^7XSSl3±{CT^StbT, Ta-N, Mo-Ta-N , Nb 
-Ta-N , W-Ta-W, t>U<(4cn^©-fBSM^«©^ 1 
la' . lib' . 11c' «30nmltau, -€-©±CfifiSi© 
TaB 11a" . lib" . lie" £170 nmBBU. S^tlS 
BBftB©»tfl»*±Wf*fc»fc, WETaB lla" , 1 
lb" . 11c" ±!CTa-N. Mo-Ta-N , Nb-Ta-N . fcKtt 
W-Ta-N©-&^Ji lla" ' . lib" ' . 11c" ' £100 nm 
8lBLT^-©i£®£l5ISKfcLfc , fe©T. «T±te*JS 

[0 0 3 4] fi3E03, 06(a) *±tf(b) lC0»^L,fc 

Ta»ffl#fitt©»V»iEj*a© O-Ta ) 
y^C±DJgja*n-5*t. BE©J:5KT«ABB 11 
a' . lib' . lie' ©±KBirr«iltfcJ:'3Tfia© 
ffi^ifea©Ta (a-Ta ) Blla" . lib" . lie" ft 
Jg^T^S. ttlgBTaB lla" , lib" , 11c" ± 
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(5) 

7 

fcS&tw^lSSttfcMo-Ta . Nb-Ta . feb<«W-Ta£ N 

t©^& na" ' . ub" ' . iic" ' a&mmitm 
TaNi ®mm<tmmmzmmm&m&?Zo 
zomomGizis^T. &m\z&&t Nt©-&& 

SBB-e-ffc, lia' , lib' . lie' tTaJBl 

a" , lib" , 11c" £0 2iammtL> {fcf£«EE£200 

v mmz®%?n& mm<D®mi>me>nz>. bbb 
m&s\z'pmv> mmMvxa^x'h^ 
[0 0 3 5] s^ic. z\<DmT±®<Dimmi4o)mvm 

b' . 11c" ^5XSSl3©Xu/^>^Xh?/yi-t 
LTBBt*. 

[0036] 09 \t*%mzmz z e> cft©gi6B©B 

BB»ffl¥B#BB&«£jSbfcBBBT, ITO g^B 
Wl6±©^K(C<t.5a[il^©RJlinm£E<ST£K±-r-5 
fc*, TFTJg£Bt;:03B$©*gBB£X^> ; yi$3;L 
/££W4. »BB*B©«SfcB«fc:/n-feX-CBiS- 

»j*anTb>*. 0iottcsB©y-hB»B£» 

Bft. ITO BBBBl6*»BLfc:/n-fe;*Tr*Bl,&B 

S&fcBllttB^BfflBBSft^S&J&fc, a? 
CsfflB«16' tteflJlC/Vyv"*— >a >*6BJg|20£fiSfifc 
l/T*»6, BBfcB*BBl6ft*BU&«£©«jST* 
$ e.tC^fc012fC^f^i: <TaN0^ifco*fii&Kl8' 
t«fc««[«B, 3^B©*Tfc<7U-f©*$#£«5 
SUStUfcJ:^. *LT, 0rB©BI&B*BStt, v>r 

n©*£t> 7 k-r sb «asffii*ffl*##ssssfi) 

3tt3. frB. BeB9~H12fcBWTW#21tt¥*B 

BBisBfcBW&nfcx h y/v-BBRT»**. 

[0 0 3 7] *ftBtt. &±SftBl/&*«BtCl8£3n 30 
£fc©Tttfc<> TFTtUT. ±B«BB©j:3fc5 i * 

BTtxkK Sfc, BBBtta-SifcHS-f. p-Si, CdSe 
TfeiV^b, ITO ±©g*g&©Bi»B(4X.;/? i >in;:«fc 
oT®*LT<b<fcn. Sfclcy-hBBBlla . B«g 
BBllb , fe<fctf7 Kl'XEBlltt. Ta^TaN. KES 
"f. »BBflSB«&BB , eJM'lttJ:<, Ta. Mo-Ta . W- 
Ta, Ta-N, Al , Ti. Zr. feitf £il&©6£&££B 40 
*f SCitfTS. ZlttSOBBOBUl-CBoT'bJ: 
b». -tUT, CttS©£M*d£©RMUNbeBV>«£ 
Mtt. SBBfcBSf, Ta*©«£tt«BTt>«fcl>>U 

[0 0 3 8] £fcB»Bl4t>, T^XVCVD iCfcoTJ* 
Kl/fc Site CR6-r. «MBB2FttC.kO««Sftfc 
S10. 4> SIN, . fc-5V5ttcn6.©BB«T*r>T l b«t 

[0 0 3 9] 50 



4$B8¥7-1 8 15 14 

[BBO»B] £URBl/fcJ:dlC. #f5B©»B$jS 
Bfitt, BKBBBftKoBBBtfB^©"?. BB§* 

«B©B««/j>a <•*•*:: BP*ft**<-r 

A, ffiM£&&BTBft?£«£BBn4UR*ftfr>T 
lr>«©-C. *RSa*58£b&V>5;L> SiS3Xh©±#K> 
•«B*»CBtt*5'B - h©»B©B*ha»ttK 

[0 0 4 0] BfiB 1 *i«ktfHl5«::B;RLfcBB 
©tt«a»S#*»*.J:3K. (015) ©3JtrBB 

(ITO) 6 ©S«>&*Bjg©*£, Sg*«B 6 £#tfBB 
R©BSi9*. y-hffi»R©»$«J;D»<^5fc*. * 
BB (BD ©±5CB*BB (IT0)16±©BBKES 
*t|lBB{fcB£li*V>Ty- MfiSK©P3 tBUV>«^ 
fetter, tf>*-;vjO«B4bS<u-*BBai*£< 

a-jT. ITO HBBBt/1*->fttt©7 s -*B£©-> 
g-h58*BB*«K<»:*ifct>fc. BtBS (ITO) 6 
ty-hBt©->3-hB4©«*"bB<fea. 
ftffilglCttUT. #B9i©Bj£©«£«. Sc*«B (IT 
0)16±©»»«a*+#fcRB£«n, £&CsB±©BB 
BfcKfc&BTJtBBBfcB^fc©. TFT ©*>««££ 

[BB©BB&BB] 

[0 1 ] staBCBSBBBBSBftSBBrsttftm 

[0 2] TaNi BBB{bK©Btt$tB^©B^S^f 
ABB. 
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